Résumé. 2014 2014 We consider a random resistor network on a square lattice at the bond percolation threshold pc = 1/2. We calculate the current distribution on the incipient infinite cluster using a Fourier accelerated conjugate gradient method. We compute the n-th moment of this distribution in both the constant current and constant voltage ensembles for lattices up to 256 x 256 in size, and examine how these moments scale with lattice size. When analysed in the conventional way, our scaling exponents agree with published results. Previous authors have assumed that these exponents are theoretically determined in the limit of large n by the singly connected bonds. This makes an implicit assumption about the order of limits for which we find no theoretical justification. We reanalyse our data by subtracting the contribution of the singly connected bonds before calculating the moments. In the limit of infinite lattice size, this can make no difference, but for our finite lattices, the apparent scaling exponents are strongly affected. The dilemma that we pose can not be resolved numerically. We discuss briefly how it might be studied theoretically.
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Anomalous scaling of moments in a random resistor networks G. G. Batrouni (1,*), A. Hansen (2,**) and M. Nelkin (+) 2014 We consider a random resistor network on a square lattice at the bond percolation threshold pc = 1/2. We calculate the current distribution on the incipient infinite cluster using a Fourier accelerated conjugate gradient method. We compute the n-th moment of this distribution in both the constant current and constant voltage ensembles for lattices up to 256 x 256 in size, and examine how these moments scale with lattice size. When analysed in the conventional way, our scaling exponents agree with published results. Previous authors have assumed that these exponents are theoretically determined in the limit of large n by the singly connected bonds. This makes an implicit assumption about the order of limits for which we find no theoretical justification. We reanalyse our data by subtracting the contribution of the singly connected bonds before calculating the moments. In the limit of infinite lattice size, this can make no difference, but for our finite lattices, the apparent scaling exponents are strongly affected. The dilemma that we pose can not be resolved numerically. We discuss briefly how it might be studied theoretically. The study of fractal objects characterized by an infinite number of scaling exponents is of considerable current interest. This subject was first studied in the context of fully developed turbulence [1] , and has led to some interesting recent speculations in that context [2, 3] . For more tractable problems ranging from dynamical systems [4] [5] , to problems in polymer physics [6] , the subject has had much recent activity. Perhaps the most straightforward application is the distribution of currents among the bonds on the backbone of a random resistor network at the percolation threshold [7, 8] . To be definite we consider a constant current ensemble where a unit current flows through the backbone in each realization. An important role is played by the singly connected bonds which carry all of the current. The number of these bonds has been shown by Coniglio [9] to scale as the 1 / v power of the lattice size. In two dimensions, the correlation length exponent v is believed to be exactly 4/3 [10] .
The moments of the current distribution are expected to scale as powers of the lattice size for sufficiently large lattices. We define the scaling exponent qn by where (in&#x3E; is the n-th moment of the current distribution.
The exponent qo is just the fractal dimension of the backbone [11] , the exponent q2 is the resistance exponent and the exponent q4 is related to the amplitude of the 1 / f noise in a percolating system [7] . Since the current is always less than or equal to one, qn must be a monotone non-increasing function of n. In any finite lattice, the moments for large n will be dominated by the singly connected bonds for which i = 1. This leads to the assumption that which is 3/4 in two dimensions. Equation (1.2) It is easily seen that, over the range of L studied, n = 0 is dominated by the blobs, n = 2 has comparable contribution from links and blobs, and n = 4, 6, and 8 are dominated by the links. On the other hand it is equally easily seen that the blob contributions to the higher moments are growing faster than the link contributions with increasing system size. This is a natural consequence of the links forming a vanishing subset of the backbone as L -oo ; the blob contri- ensemble, where G is the conductance of the backbones. Equation (3.3) assumes that this moment scales as G) n i n). To check this assumption, we measured the correlation between the conductance and the number of links, since we expect the current associated with the links to be more correlated to the conductance than the currents associated with the bonds making up the blobs. We found a correlation coefficient of approximately 0.2, and we found that this correlation coefficient did not vary appreciably with lattice size.
Theoretical considerations.
When analysing a probability distribution which contains an infinite number of independent scaling exponents, it is already « normal » procedure to apply the methods of reference [4] . This has been done in reference [8] , and more recently in a particularly useful way for this problem by Fourcade [4] suggest that the appropriate scaled form for the current is and the appropriate scaled form for the current distribution is where N (i, L ) is the average number of bonds with current i in lattices of size L. In figure 8 our choice of boundary conditions.) In the limit L -+-oo the contribution to the n-th moment from the links is negligible. For large n it is the part of the current distribution N (i, L ) close to i = 1 which will be most important. As mentioned in the introduction, the configurations producing the large currents less than one are very different from the links ; they are produced by « would-be » links in parallel with clusters of high resistance. If the distribution of these bonds is different from the distribution of links, this would show up as a discontinuity of f at a = 0, so that The non-commutativity of the limits L -oo and n -+ oo is in this language expressed as and There has been some discussion of the scaling properties of other low-connectivity bonds. Coniglio [9] considers the number of « biconnected » bonds, and suggests that they should scale with L in the same way as the number of links. Grossman and Aharony [20] 
